Polychlorinated dibenzo-p-dioxins and -furans (PCDD/Fs) are ubiquitous contaminants that are released into the environment as by-products of incomplete combustion processes or as chemical impurities [1] . All 2,3,7,8-substituted congeners (i.e., PCDD/F-molecules with chlorines attached to the 2,3,7 and 8 ring-positions) are considered toxic and interact with the Ah-receptor. A toxicity rating scheme relative to the most toxic congener, the 2,3,7,8-tetra-chlorinated dioxin, has been developed and is often used to calculate the amount of 'toxic equivalents' [2] . As of May 2001, the United Nations Environmental Program (UNEP) treats PCDD/Fs as Persistent Organic Pollutants, POPs, with the aim of reducing and eliminating emissions on a global scale [3] . Key for a successful abatement of these chemicals is an understanding of their global sources, transport, and fate in the environment. However, virtually all scientific work has been undertaken and focused on PCDD/F emissions in the industrialized Northern Hemisphere countries [1] .
A recent study published in Environmental Science and Technology shows results on the global distribution of PCDD/Fs on a transect from the U.K. to the Antarctic [4] . Evidence is presented for substantial PCDD/F emissions from the African and South American continents. PCDD/Fs were detected, albeit at low concentrations, even at the remote southern hemisphere (75°S). The global presence of PCDD/Fs stresses the need to focus on their global emissions of PCDD/Fs, especially as PCDD/Fs have been successfully abated in most industrialized countries.
Reducing PCDD/F emissions has, in general, been achieved in national programs, initiated by emission inventories (e.g., [5] ). Only little work has been undertaken to estimate, on the global scale, the sources and sinks of PCDD/Fs. In a report by the UNEP on 'dioxin and furan inventories' hardly any PCDD/F emission data or inventories were available for Central and South America, Africa, and Asia, thereby missing out on emissions from the Earth's most populated countries [6] . Global emission and deposition rates have been estimated by the use of global emission factors, correlations with national CO 2 or NO x emissions, and by global sampling campaigns of depositional matrixes (soil, tree bark) [7, 8] . All those mass balances estimated higher global deposition fluxes for PCDD/Fs than the emission rates could account for [7, 8] .
There is reason to believe that both emission and deposition rates have been underestimated. For example, all of the extrapolations are based on the PCDD/F emissions of the few well-studied industrialized nations in Europe and the U.S. Obviously, developing countries have a differently organised energy usage and limited access to clean fuels and emission abatement technologies.
Air samples were taken on board the RRS Bransfield (typically for 24-72 h), during an Atlantic cruise from the U.K. to Antarctica in October-December 1998, to investigate the global scale distribution of PCDD/Fs and coplanar polychlorinated biphenyls (PCBs). A total of 53 samples were taken, between 52°N, 1°E and 75°S, 20°W, as the ship sailed from Grimsby, U.K., passed parts of Europe, Africa, and South America, and visited islands in the southern Atlantic, before reaching the British Antarctic Survey Halley research station on the Brunt ice shelf in Antarctica. Air samples were shipped back to Lancaster University and analyzed for PCDD/Fs with a high-resolution gas chromatography-mass spectrometer (GC-MS) system. The study has shown that PCDD/Fs are globally distributed in the atmosphere and can be detected, with sufficiently sensitive techniques, in the most remote parts of the world [4] . Higher atmospheric concentrations were measured in air masses coming off the African coast and close to South America, providing evidence for current releases on those continents. Based on these measurements, West Africa's annual PCDD/F emission rate could equal those of the U.S. (in the order of 5 kg toxic equivalents per year). If 5 kg toxic equivalents per year were fully taken up by the entire global population, the daily exposure would be in the range of 30 pg toxic equivalents per kilogram body weight per day. This is ten times the tolerable daily intake level recommended by the WHO [9] . Air mass back-trajectories confirmed the effective separation of the Northern and Southern Hemisphere's atmosphere. This implies that emissions in the Southern Hemisphere must be of a similar order, though lower, to those in the Northern Hemisphere. The global background atmospheric PCDD/F burden was estimated to be on the order of 350 kg (sum of tetra-to octa-chlorinated congeners) and 3-4 kg of toxic equivalents. The influence of OH radical-initiated depletion reactions of gaseous PCDD/Fs was not as evident as expected. Hence it is important to include seasonally and latitudinally adjusted OH radical concentrations in atmospheric transport and fate calculations of compounds such as PCDD/Fs. Samples taken in the remote south suggest that gaseous depletion reactions are likely to be slower than the time it takes the air masses to become well mixed (in the order of a few weeks).
The results of the global detection and distribution of atmospheric PCDD/Fs confirm their ubiquity. Contrary to expectations, however, there is evidence for substantial PCDD/F emissions from developing countries in the Northern and Southern Hemisphere. This puts a new emphasis on a globally coordinated campaign to minimize the exposure of the general public to these POPs. It is suggested that current attempts to extrapolate European-and U.S.-based emissions to the entire world will fall short of explaining on-going emissions. Further work will need to consider emissions from the highly populated countries in Asia and Africa. As a crude estimate, using our estimated global atmospheric PCDD/F burden (circa 350 kg) and ascribing them a global atmospheric half life of 1 week results in annual global emission rate of circa 13,000 kg/year [10] . This is identical to PCDD/F deposition rate estimates based on global soil samples for the 1990s [7] . However, the global extrapolation of industrialized countries' PCDD/F emission accounted for only 2,000-3,000 kg/year [7, 8] . Clearly, there is a strong need for studying global PCDD/F emissions in more detail.
